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Abstract

Background/Objective—Hospitalized older patients are at increased risk of disability, which 

often includes restriction in community mobility. The study objective was to identify trajectories 

of recovery of community mobility among acutely ill older patients using the UAB Life-Space 

Assessment (LSA). Knowledge about recovery can inform therapies aimed toward preserving 

functional independence following hospitalization.

Design—Prospective observation cohort study.

Setting—Central Alabama, Birmingham VA Medical Center.

Participants—173 community-dwelling older adults, ≥ 65 years of age, hospitalized for non-

surgical medical reasons.

Measurements—To determine how patients recover functional independence in community 

mobility after hospitalization, we collected LSA scores for the month before and monthly for six 

months after hospitalization (composite scores range from 0–120 with 120 reflecting completely 

unrestricted mobility).

Results—In the month after hospitalization, 92/173 (53%) patients had a clinically significant 

decrease in life-space mobility, while 42/173 (24%) were unchanged and 39/173 (23%) improved 
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when compared to the month preceding hospitalization. Of patients with a life-space decrease, the 

majority recovered their pre-hospitalization mobility status during six months of follow-up, while 

34% did not recover. Patients that decreased in life-space were hospitalized significantly longer 

(P=0.01) and, on average, had higher pre-hospital life-space scores (P=0.01) compared to patients 

that maintained or improved their baseline score.

Conclusion—A clinically significant loss of community mobility was common after 

hospitalization, but most patients recovered to pre-hospitalization mobility within six months of 

discharge. Research examining in-hospital and post-hospitalization interventions for allowing 

faster recovery of community mobility is needed.
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INTRODUCTION

Hospitalization among older patients is associated with loss of functional independence, 

which often includes clinically significant restrictions in activities of daily living (ADL)1–9 

and community mobility.10,11 Patient recovery from hospital-associated disability is an 

important investigative focus in geriatrics research.

Our understanding of post-hospitalization ADL recovery has been increasing for decades. 

Work by Covinsky et al. showed that among hospitalized older patients who develop ADL 

difficulty, only 29% recover to baseline function by discharge.3 Other studies showed that up 

to one-third of patients discharged with ADL disability recover to baseline function within 3 

months of hospitalization, while for the majority of patients recovery can take as long as 12 

months.5,6,12 Gill et al. showed that the likelihood for improvement or recovery of ADL 

function after hospitalization was most likely among non-frail patients with mild post-

hospitalization disability.13 In sum, these findings clearly illustrate that recovery of 

independence in self-care after hospitalization is achievable for many but not all older 

patients.

There remains a gap in knowledge about post-hospital recovery of older adults. Post-

hospitalization physical function encompasses a person’s ability to move about within his or 

her community as well as ADL ability. Prior evidence indicates that acute care medical 

patients, on average, experience a clinically meaningful decrease in mobility, as measured by 

the UAB Life-Space Assessment, with little recovery two years after discharge.10 

Importantly, though, this study examined changes in mobility at the group-level and did not 

capture the magnitude of change in post-hospitalization mobility among individual patients. 

Therefore, the current investigation aims to determine the individual trajectories of post-

hospitalization community mobility recovery among older patients. Based on findings 

showing that many older patients recover ADL function, we hypothesize that the majority of 

patients also recover community mobility in the months after discharge.
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METHODS

Participants

200 patients, aged ≥65 years, admitted to the Birmingham Veterans Affairs Medical Center 

(BVAMC) medical wards between January 18, 2011–December 27, 2013 were recruited 

(Monday-Friday), enrolled, and followed for 6 months post-discharge. A trained research 

assistant interviewed physicians to identify patients eligible for participation. Inclusion 

criteria were age ≥65 years; not on isolation precautions; not imminently terminal (death 

expected within 30 days); English-speaking; and admitted for medical reasons only. Mini 

Cognitive Assessment (score < 3) and Confusion Assessment Method (> 0) were used to 

determine participants with dementia or delirium, respectively14, and for whom proxy 

consent was needed from appropriate next of kin per BVAMC’s institutional review board’s 

(IRB’s) protocol. Persons who can provide proxy consent in accordance with VA 

regulations: (1)Health-care agent, (2)Legal/special guardian, (3)Close adult relative, 

(4)Close friend. Written consent was obtained from all study participants regardless of 

cognitive status. Consent forms and study protocols were approved by the BVAMC IRB.

Sociodemographic information

Patient sociodemographic information was collected at baseline (admission) including age, 

sex, and self-defined race.

Life-Space

Life-Space Assessment (LSA) is a self-reported measure of mobility inquiring about 

movements within one’s home to out-of-town during the four weeks prior to the assessment.
10,15,16 The composite score is calculated based on distance traveled (such as within one’s 

room or town), frequency of movement, and independence (with/without assistive devices or 

personal help). Composite scores range from 0 to 120 points with higher scores indicating 

greater mobility. Previous analysis of test-retest reliability of LSA showed an intraclass 

correlation coefficient of 0.96.15 LSA is sensitive to change over time and has been used in 

previous studies among hospitalized older adults. LSA was completed at baseline (reflecting 

mobility in the four weeks pre-hospitalization) and during six monthly follow-up telephone 

interviews.

Description of Mobility Trajectories

Patients were classified into three groups based on a clinically significant change in LSA 

score between baseline and post-hospitalization-month 1 (PH1). Our previous work showed 

that a 5-point change in LSA score is clinically significant17, thus we classified patients into 

three groups: (1) Improved, increase ≥5 points, (2) Unchanged, fluctuate <5 points, (3) 

Decreased, decline ≥5 points. Decreased group patients were further differentiated into 

categories based on recovery to their pre-hospital LSA score by PH3 and PH6, or failure to 

recover by PH6. Recovery was defined as LSA score that was <5 points from baseline score. 

Twelve patients with baseline data, but missing data after PH1 were not included in the 

recovery trajectory proportions.
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Transportation

Due to the importance of transportation in achieving higher life-space levels,16 we asked 

patients if their means of transportation changed between baseline and PH1.

Length of Stay

Hospital length of stay (LOS) was abstracted from patient charts at discharge.

Activities of Daily Living (ADL)

ADL function was assessed at several time points using the Katz Index of Independence in 

Activities of Daily Living (ADL).18 Patients self-reported whether they were independent, 

required some assistance, or required total assistance to complete each of the following basic 

ADLs: bathing, dressing, feeding, toileting, grooming, transferring, and walking. Summary 

scores were calculated by summing the individual ADL scores. Summary scores ranged 

from 7 (independent with all ADLs) to 21 (completely dependent with all ADLs).18

Depression

The Geriatric Depression Scale (GDS) short-form was used with a score >5 considered a 

positive screen for depression.17

Comorbidities

The Charlson Comorbidity index was completed by chart review at discharge.19

Re-hospitalizations

Re-hospitalizations during the six-month follow-up period were documented via self-report 

and VA hospital records.

Statistical analysis

Descriptive statistics were computed as mean (standard deviation, SD) for continuous 

variables and frequency (percent) for categorical variables. Welsh’s ANOVA for continuous 

variables and χ2 tests for categorical variables were used to determine significant differences 

between improved, unchanged, and decreased groups. Statistical significance was assigned 

when P < 0.05. Statistical analyses were completed with SAS software version 9.4.

RESULTS

Of the 200 patients enrolled, 3 withdrew after enrollment, 24 died during the 6-month study 

period, and 173 patients had complete life-space data at baseline (hospital admission) and 

post-hospitalization month-one (PH1). Of the 173 patients, mean age was 72.2 years (SD, 

6.9), 20 (12%) were cognitively impaired requiring proxy consent, 37 (21%) self-identified 

as black, and 170 (98%) were male (Table 1). Common admitting diagnoses included 

congestive heart failure, chronic obstructive pulmonary disease, acute kidney infection, and 

pneumonia.
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The baseline characteristics of the three groups (Decreased, Unchanged, or Improved) are 

presented in Table 1. Statistically significant group differences were observed in mean LOS. 

On average, patients that decreased in LSA score had the longest LOS while those that 

improved had the shortest. Mean baseline LSA scores were significantly different between 

the three groups. Patients in the Decreased group were admitted with an average LSA score 

of 63 points (SD, 22), while those in the Unchanged or Improved groups were admitted with 

an average score of 58 points (SD, 25) and 48 points (SD, 28), respectively. Of the 173 study 

patients, 171 patients had complete ADL data. We found that 25/171 (15%) had not returned 

to their baseline ADL status by PH1.

Figure compares LSA scores at baseline to PH1; 39/173 patients (22%; Trajectory 1) 

improved with an average 12.5 point (SD, 6.3) increase, 42/173 patients (25%; Trajectory 2) 

were unchanged with an average 0.5 point (SD, 2.2) increase, and 92/173 patients (53%; 

Trajectory 3) decreased in LSA score with an average 20 point (SD, 12.2) decline.

Figure also illustrates mobility recovery among patients in the Decreased group. Of the 92 

patients that decreased, 80 patients had complete post-hospitalization data. Thirty-eight of 

these patients (48%; Trajectory 3a) recovered within 3 months post-discharge, and an 

additional 15 (18%; Trajectory 3b) recovered within 6 months. In total, 53/80 patients (66%) 

recovered to their within 5 points of their pre-hospitalization LSA score by PH6. The 

remainder, 27/80 patients (34%; Trajectory 3c), did not recover during 6 months of follow-

up. There was no significant difference in re-hospitalizations during the follow-up period 

between patients that recovered by PH3 and PH6 and patients that did not recover (data not 

shown).

DISCUSSION

This study illustrates that among a cohort of older hospitalized patients, the majority 

experienced a clinically significant decrease in community mobility (as measured by the 

LSA) in the first month after hospitalization. Among patients who experienced mobility 

decline, approximately two-thirds recovered to baseline mobility within six months.

Contrary to our prior work using growth curve modeling, which showed, on average, 

patients decreased in community mobility and never recovered over multiple years after 

hospitalization;10 we show that more than half of patients experienced a decrease in 

mobility, and that among the patients that recover, most recover quickly post-discharge. 

While one-third of the sample did not recover mobility at any point during the follow-up 

period, 85% of patients recovered baseline ADL function within one-month of discharge. 

The proportion of patients who experienced sustained ADL disability in this study is lower 

compared to prior studies, which noted that 30% of patients failed to recover ADL function 

in the months following hospitalization.5,6 These results suggest that even if patients recover 

ADL function they may remain disabled in mobility in the months following hospitalization.

We observed that the patients who decreased in mobility from baseline to PH1 had a 

pronounced mobility restriction with an average LSA score decrease of 20 points. An 

example of a 20-point decrease is an older adult who previously reported going into town 1–

Loyd et al. Page 5

J Am Geriatr Soc. Author manuscript; available in PMC 2019 July 01.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



3 times/week without assistance (LSA score, 63), but who now goes into town 1–3 times/

week with assistance of another person (LSA score, 43). While most of these patients 

recovered mobility within six months of hospitalization, they experienced a profound, albeit 

temporary, loss of mobility with potentially significant consequences including reduced 

quality of life, and increased risk of institutionalization and death.20–22 Family may also be 

negatively affected by having to provide increased informal care23.

A major difference between patients with improved mobility in the first month after 

hospitalization and those with decreased mobility was baseline mobility status. Patients who 

improved had more restricted pre-hospitalization life-space (LSA score, 46), while patients 

who decreased were considerably less restricted in mobility before hospitalization (LSA 

score, 63). Reasons for this disparity are not clear. We found no significant group differences 

in comorbidities, cognition or depressive symptoms at admission, ADL function two weeks 

prior to admission, or age. One possible explanation is that patients with improved LSA 

score experienced a slowly worsening course of disease in the month pre-admission 

resulting in restricted mobility demonstrated by low LSA scores. The patients with 

decreased post-hospital mobility may have had less restricted mobility in the month pre-

admission due to sudden onset of illness resulting in rapid hospitalization and increased 

LOS. Future studies need to assess admission acuity of illness to determine its impact on 

pre-hospitalization LSA scores.

A study strength is use of the LSA, given the ease of administration and effectiveness in 

detecting change in community mobility over-time. LSA captures the domain of 

participation. An additional strength is that a portion of the study population had cognitive 

impairment and/or dementia contributing to the generalizability of our results.

A limitation of this study is the use of Veterans Affairs hospital patients who may not 

provide an accurate representation of all older patients.24,25 Our study sample was mostly 

male, and evidence supports that women live longer than men and compose a larger segment 

of the older adult population.26 Another limitation is the recovery time course used in the 

study. It is possible that patients recovered mobility after the study period. However, 

previous work in ADLs suggests that little recovery occurs after six months.5

Overall, the current investigation illustrates that older patients hospitalized for medical 

conditions are at risk for loss of community mobility. While recovery will likely occur for 

many patients, implementing methods for accelerating the recovery process or for preventing 

a community mobility decline entirely could be beneficial in getting patients back to pre-

hospitalization functional independence. Evidence suggests that increasing mobility during 

hospitalization through provision of mobility aides, or system-based interventions, prevents 

hospital-associated mobility disability.11,27 Additionally, interventions that target other 

modifiable factors known to impact life-space, such as physical function and cognition, may 

also reduce or prevent hospitalization-associated mobility restriction.28–30 Future work 

needs to identify patients at greatest risk, so targeted in-hospital and post-acute interventions 

can be provided to mitigate negative effects of hospitalization on community mobility.
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Impact Statement

We certify that this work is novel. Studies examining post-hospitalization recovery of 

function in older adults has largely focused on activities of daily living. These works have 

illustrated that patient recovery is variable ranging from quick recovery to poor recovery 

resulting in long-term disability after hospitalization. Evidence presented herein aims to 

build on existing knowledge of post-hospitalization recovery by describing changes in 

another essential component of functional independence, community mobility. We show 

that over half of older patients experience a clinically significant restriction of mobility in 

the month after hospitalization, but that most of these patients recover within 6 months of 

discharge. Our findings suggest that loss of community mobility and subsequent recovery 

is likely, and may also indicate that programs in the hospital and during post-acute care 

aimed at mobility could allow a speedier recovery.
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Figure. 
Theoretical model representing changes in Life-Space Assessment (LSA) score over time 

from pre-hospitalization (one month prior to hospital admission; baseline) to 6 months 

following hospital discharge. The 173 patients with complete data at baseline and PH1 were 

categorized into three trajectories. Trajectory 1: patients who increased ≥ 5 points; 

Trajectory 2: patients who fluctuated < 5 points; Trajectory 3: patients who decreased ≥ 5 

points. Of the 92 patients in Trajectory 3, 80 patients had complete data at PH3 and PH6 and 

were further differentiated into sub-trajectories. Trajectory 3a: patients who recovered to 

their baseline LSA score (<5 points of baseline) by PH3; Trajectory 3b: patients who 

recovered to baseline LSA score by PH6; Trajectory 3c: patients who did not recover to 

baseline LSA score by PH6. PTA = prior to admission; PH = post-hospitalization month.
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